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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2 . **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate which comes to have the pixel electrode which it comes to connect with a switching 
element and said switching element in the shape of a matrix, In the liquid crystal display which comes to have 
the 2nd substrate which comes to arrange the color filter layer corresponding to said pixel electrode at least It is 
the liquid crystal display which this 1st substrate differs in a coefficient of thermal expansion from the 2nd 
substrate mutually, and is characterized by the board thickness of this 2nd substrate being thinner than the board 
thickness of this 1st substrate, and being smaller than the width of face of said pixel electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display especially used for a color liquid 

crystal display about a liquid crystal display. 

[0002] 

[Description of the Prior Art] The structure of the conventional electrochromatic display panel which consisted 
of an active-matrix substrate and a color filter substrate is shown in drawing 1 . Using a thin film transistor 
(TFT) as an active switching element, an active-matrix substrate chooses a certain pixel with a timing signal, 
and means a thing like a TFT substrate which can store a charge in a pixel temporarily by turning on and off of 
a switching element here. In drawing 1 , they are the red by whom the pixel electrode with which 1 was formed 
in the active-matrix substrate and 2 was formed on said active-matrix substrate, and 3 were formed in the color 
filter substrate, and 4 was formed on said color filter substrate, and the color pixel which presented green and 
blue. 5 is the conductive transparence thin film formed on said color pixel. 6 is a sealant for pasting up said 
active-matrix substrate and said color filter substrate, and sealing liquid crystal. 7 is the liquid crystal enclosed 
into the cel. 

[0003] In generally manufacturing a liquid crystal panel, in order to put liquid crystal in order tidily in the fixed 
direction, processing which rubs the glass substrate front face which contacts liquid crystal and directly with 
SARASHI or absorbent cotton and which is called the so-called rubbing is performed. In the thing of the panel 
structure shown in drawing 1 , it is necessary to perform rubbing to both the substrates of the active-matrix 
substrate front face of 1, and the color filter substrate front face of 3. However, since it was formed with soft 
thin films, such as gelatin, and irregularity existed for every color pixel further, when the front face was rubbed 
by SARASHI etc., a blemish tends to have attached each color pixel of a color filter substrate front face and it 
was used as a panel, it had the problem which the blemish is conspicuous and is inferior in image quality. 
[0004] Moreover, in the case of the liquid crystal panel of the structure shown in drawing 1 , the ion which is an 
impurity for liquid crystal began to melt out of the color pixel of 4, and there was a problem which the physical 
properties of liquid crystal change and changes contrast etc. Then, in order to conquer these troubles, the 
electrochromatic display panel of the structure shown in drawing 2 was invented. In drawing.2 , 1 to 4, 6, and 7 
correspond to what was explained in drawing 1 , respectively. It is the conductive transparence thin film with 
which 8 was formed in the thin glass plate and 9 was formed on said thin glass plate. 

[0005] The description of this equipment is in the place which used the thin glass plate for the configuration of 
a liquid crystal cell, not using [ instead ] a color filter substrate directly. In this structure, since a thin glass plate 
is hard and flat, rubbing mentioned above can be performed strongly. Therefore, it is the liquid crystal display 
structure where improvement in image quality is expectable. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to extend the viewing angle of those who look at 
it as a color liquid crystal display, it is necessary to make smaller than the width of face of a pixel electrode 
thickness of the thin glass plate shown in drawing 2 . The magnitude of a pixel electrode is based on the area of 
the panel, and about hundreds of micrometers must be common and the thin glass plate thickness used for it 
must also be about hundreds of micrometers. 

[0007] The class of sealant shown on the other hand by 6 of the structure of the liquid crystal panel shown in 
drawing 1 or drawing 2 has strong adhesive strength with glass as the property, and heat-curing mold adhesives 
with the sufficient sealing performance of liquid crystal are used. Heat-curing mold adhesives need to choose 
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for example, hot 100-degree~C order from a room temperature as whenever [ stoving temperature ]. When a thin 
glass plate was pasted up on an active-matrix substrate using heat-curing mold adhesives, residual stress 
occurred in the thin glass plate by difference of the coefficient of thermal expansion of a thin glass plate and an 
active-matrix substrate, the thin glass plate broke and there was a trouble that the gap of a liquid crystal cell 
produced a big difference near a seal and near a panel center. 

[0008] This invention has the purpose in the place which solves such a trouble, and raises the yield of a 
manufacture process, and manufactures the liquid crystal panel of the thin glass use with the high dependability 
of the panel after manufacture. 
[0009] 

[Means for Solving the Problem] The 1st substrate which comes to have the pixel electrode which comes to 
connect the liquid crystal display of the invention in this application with a switching element and said 
switching element in the shape of a matrix, In the liquid crystal display which comes to have the 2nd substrate 
which comes to arrange the color filter layer corresponding to said pixel electrode at least This 1st substrate 
differs in a coefficient of thermal expansion from the 2nd substrate mutually, and board thickness of this 2nd 
substrate is characterized by being thinner than the board thickness of this 1st substrate, and being smaller than 
the width of face of said pixel electrode. 
[0010] 

[Example] Hereafter, this invention is explained to a detail based on an example. 

[0011] An example of an example is shown in drawing 3 . 7-9 correspond among [ 1-4 ] drawing with what was 
shown in drawing 2 , respectively. As an active-matrix substrate of 1, the pixel electrode of 2 formed the pixel 
pitch in 160 micrometers wide and 130 micrometers long using the ITO (indium TIN oxide) film, using a thin 
film transistor (TFT) as a switching element. Thickness of the thin glass plate of 8 was set to 100 micrometers, 
and formed in the front face the ITO electric conduction film with a thickness of about 400A shown by 9. 10 is 
UV irradiation hardening mold adhesives, and 1 1 is the glass fiber gap material of 7 micrometerphi mixed in it. 
Moreover, 12 is a polarizing plate. 

[0012] As the assembly approach, seal printing of the UV irradiation hardening mold adhesives of gap material 
mixing is first carried out on the TFT substrate of 1. As UV irradiation hardening mold adhesives, A302LB by 
the Sekisui Fine chemical company was used. Next, a thin glass plate with ITO is placed on the TFT substrate 
after seal printing, monotonous quartz glass is applied on it, and ultraviolet rays were made to irradiate with the 
eel thickness held which crushes a sealant and is controlled by magnitude of gap material. Face-of-panel cotton 
carried [ of the TFT substrate ] out UV irradiation to homogeneity from the normal. In order to avoid the 
temperature rise accompanying UV irradiation, the metal plate with big heat capacity was used for the plinth, 
and liquid crystal cell temperature was maintained near the room temperature. 

[0013] Consequently, eel thickness was set to about 8 micrometers 7 micrometers and near the panel center near 
the seal part, and about 3-micrometer flattening of the eel thickness of the center of a panel was carried out as 
compared with the method using the conventional heat-curing mold adhesives. In addition, eel thickness was 
uniform over the whole panel surface after liquid crystal enclosure, and it was about 7 micrometers. Only the 
part which does not apply thermal stress at the time of adhesion became good, and the assembly yield improved 
about 10% from the panel-erection yield using heat-curing mold adhesives. Thus, the thin glass plate was pasted 
up on the TFT substrate with UV irradiation hardening mold adhesives, and as a liquid crystal panel was 
constituted and it was shown in drawing 3 , the color filter substrate and the polarizing plate were attached on 
the liquid crystal panel. 

[0014] The display property of this electrochromatic display panel is not replaced with the thing of thin glass 
use which used heat-curing mold adhesives, and does not change a permissible viewing angle, either. 
[0015] 

[Effect of the Invention] As mentioned above, by this invention, the residual stress to the thin glass plate by 
difference of the coefficient of thermal expansion between the thin glass plate which had become a problem by 
the conventional method, and an active-matrix substrate was able to be mitigated without changing with the 
thing of the conventional method, the erector was able to press down generating of an inner crack, and a poor 
cap to min, and the display property was able to raise the dependability after the assembly yield and assembly. 
Moreover, since the UV irradiation effectiveness mold adhesives were hardened by the UV irradiation for about 
5 minutes, the erector using the conventional heat-curing mold adhesives etc. has shortened the assembly time 
amount more more. 
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[Industrial Application] This invention relates to the liquid crystal display especially used for a color liquid 
crystal display about a liquid crystal display. 
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PRIOR ART 



[Description of the Prior Art] The structure of the conventional electrochromatic display panel which consisted 
of an active-matrix substrate and a color filter substrate is shown in drawing 1 . Using a thin film transistor 
(TFT) as an active switching element, an active-matrix substrate chooses a certain pixel with a timing signal, 
and means a thing like a TFT substrate which can store a charge in a pixel temporarily by turning on and off of 
a switching element here. In drawing 1 , they are the red by whom the pixel electrode with which 1 was formed 
in the active-matrix substrate and 2 was formed on said active-matrix substrate, and 3 were formed in the color 
filter substrate, and 4 was formed on said color filter substrate, and the color pixel which presented green and 
blue. 5 is the conductive transparence thin film formed on said color pixel. 6 is a sealant for pasting up said 
active-matrix substrate and said color filter substrate, and sealing liquid crystal. 7 is the liquid crystal enclosed 
into the cel. 

[0003] In generally manufacturing a liquid crystal panel, in order to put liquid crystal in order tidily in the fixed 
direction, processing which rubs the glass substrate front face which contacts liquid crystal and directly with 
S ARASHI or absorbent cotton and which is called the so-called rubbing is performed. In the thing of the panel 
structure shown in drawingj. , it is necessary to perform rubbing to both the substrates of the active-matrix 
substrate front face of 1, and the color filter substrate front face of 3. However, since it was formed with soft 
thin films, such as gelatin, and irregularity existed for every color pixel further, when the front face was rubbed 
by SARASHI etc., a blemish tends to have attached each color pixel of a color filter substrate front face and it 
was used as a panel, it had the problem which the blemish is conspicuous and is inferior in image quality. 
[0004] Moreover, in the case of the liquid crystal panel of the structure shown in drawing 1 , the ion which is an 
impurity for liquid crystal began to melt out of the color pixel of 4, and there was a problem which the physical 
properties of liquid crystal change and changes contrast etc. Then, in order to conquer these troubles, the 
electrochromatic display panel of the structure shown in drawing 2 was invented. In drawing 2 , 1 to 4, 6, and 7 
correspond to what was explained in drawing 1 , respectively. It is the conductive transparence thin film with 
which 8 was formed in the thin glass plate and 9 was formed on said thin glass plate. 

[0005] The description of this equipment is in the place which used the thin glass plate for the configuration of 
a liquid crystal cell, not using [ instead ] a color filter substrate directly. In this structure, since a thin glass plate 
is hard and flat, rubbing mentioned above can be performed strongly. Therefore, it is the liquid crystal display 
structure where improvement in image quality is expectable. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, by this invention, the residual stress to the thin glass plate by 
difference of the coefficient of thermal expansion between the thin glass plate which had become a problem by 
the conventional method, and an active-matrix substrate was able to be mitigated without changing with the 
thing of the conventional method, the erector was able to press down generating of an inner crack, and a poor 
cap to min, and the display property was able to raise the dependability after the assembly yield and assembly. 
Moreover, since the UV irradiation effectiveness mold adhesives were hardened by the UV irradiation for about 
5 minutes, the erector using the conventional heat-curing mold adhesives etc. has shortened the assembly time 
amount more more. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in order to extend the viewing angle of those who look at 
it as a color liquid crystal display, it is necessary to make smaller than the width of face of a pixel electrode 
thickness of the thin glass plate shown in drawing 2 . The magnitude of a pixel electrode is based on the area of 
the panel, and about hundreds of micrometers must be common and the thin glass plate thickness used for it 
must also be about hundreds of micrometers. 

[0007] The class of sealant shown on the other hand by 6 of the structure of the liquid crystal panel shown in 
drawing 1 or drawing 2 has strong adhesive strength with glass as the property, and heat-curing mold adhesives 
with the sufficient sealing performance of liquid crystal are used. Heat-curing mold adhesives need to choose 
for example, hot 100-degree-C order from a room temperature as whenever [ stoving temperature ]. When a thin 
glass plate was pasted up on an active-matrix substrate using heat-curing mold adhesives, residual stress 
occurred in the thin glass plate by difference of the coefficient of thermal expansion of a thin glass plate and an 
active-matrix substrate, the thin glass plate broke and there was a trouble that the gap of a liquid crystal cell 
produced a big difference near a seal and near a panel center. 

[0008] This invention has the purpose in the place which solves such a trouble, and raises the yield of a 
manufacture process, and manufactures the liquid crystal panel of the thin glass use with the high dependability 
of the panel after manufacture. 
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MEANS 



[Means for Solving the Problem] The 1st substrate which comes to have the pixel electrode which comes to 
connect the liquid crystal display of the invention in this application with a switching element and said 
switching element in the shape of a matrix, In the liquid crystal display which comes to have the 2nd substrate 
which comes to arrange the color filter layer corresponding to said pixel electrode at least This 1st substrate 
differs in a coefficient of thermal expansion from the 2nd substrate mutually, and board thickness of this 2nd 
substrate is characterized by being thinner than the board thickness of this 1st substrate, and being smaller than 
the width of face of said pixel electrode. 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran__web__cgi_ejje 



3/28/2006 



JP,06-011703,A [EXAMPLE] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLF 

[Example] Hereafter, this invention is explained to a detail based on an example. 

[0011] An example of an example is shown in drawing 3 . 7-9 correspond among [ 1-4 ] drawing with what was 
shown in drawing 2 , respectively. As an active-matrix substrate of 1, the pixel electrode of 2 formed the pixel 
pitch in 160 micrometers wide and 130 micrometers long using the ITO (indium TIN oxide) film, using a thin 
film transistor (TFT) as a switching element. Thickness of the thin glass plate of 8 was set to 100 micrometers, 
and formed in the front face the ITO electric conduction film with a thickness of about 400A shown by 9. 10 is 
UV irradiation hardening mold adhesives, and 11 is the glass fiber gap material of 7 micrometerphi mixed in it. 
Moreover, 12 is a polarizing plate. 

[0012] As the assembly approach, seal printing of the UV irradiation hardening mold adhesives of gap material 
mixing is first carried out on the TFT substrate of 1. As UV irradiation hardening mold adhesives, A302LB by 
the Sekisui Fine chemical company was used. Next, a thin glass plate with ITO is placed on the TFT substrate 
after seal printing, monotonous quartz glass is applied on it, and ultraviolet rays were made to irradiate with the 
eel thickness held which crushes a sealant and is controlled by magnitude of gap material. Face-of-panel cotton 
carried [ of the TFT substrate ] out UV irradiation to homogeneity from the normal. In order to avoid the 
temperature rise accompanying UV irradiation, the metal plate with big heat capacity was used for the plinth, 
and liquid crystal cell temperature was maintained near the room temperature. 

[0013] Consequently, eel thickness was set to about 8 micrometers 7 micrometers and near the panel center near 
the seal part, and about 3 -micrometer flattening of the eel thickness of the center of a panel was carried out as 
compared with the method using the conventional heat-curing mold adhesives. In addition, eel thickness was 
uniform over the whole panel surface after liquid crystal enclosure, and it was about 7 micrometers. Only the 
part which does not apply thermal stress at the time of adhesion became good, and the assembly yield improved 
about 10% from the panel-erection yield using heat-curing mold adhesives. Thus, the thin glass plate was pasted 
up on the TFT substrate with UV irradiation hardening mold adhesives, and as a liquid crystal panel was 
constituted and it was shown in dra wing 3 , the color filter substrate and the polarizing plate were attached on 
the liquid crystal panel. 

[0014] The display property of this electrochromatic display panel is not replaced with the thing of thin glass 
use which used heat-curing mold adhesives, and does not change a permissible viewing angle, either. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the conventional electrochromatic display panel structure. 
[Drawing 2] The schematic diagram of electrochromatic display panel structure using a thin glass plate. 
[Drawing 3] The sectional view of the structure of an electrochromatic display panel which showed one 
example of this invention. 

1 ... Active-matrix substrate 

2 ... Pixel electrode 

3 ... Color filter substrate 
4 ... Color pixel 

5 ... Conductive transparence thin film 

6 ... Sealing compound 

7 ...Liquid crystal 

8 ... Thin glass plate 

9 ... ITO electric conduction film 

10 ... The UV irradiation effectiveness mold adhesives 

11 ... Glass fiber gap material 
12 ... Polarizing plate 
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{Drawing 3] 
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